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This  report  is  prepared  under  guidance  contained  in  the  Recommended s 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of 
the  Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  inspection  is 
intended  to  identify  any  need  for  such  studies  which  should  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  trtiich  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines 
the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


The  assessment  of  the  conditions  and  recommendations  was  made  by 
the  consulting  engineer  in  accordance  with  generally  and  currently 
accepted  engineering  principles  and  practices. 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Dover spike  No.  1  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Jefferson 

STREAM:  Cherry  Run,  a  Tributary  of  Little  Sandy  Creek 
SIZE  CLASSIFICATION:  Intermediate 
HAZARD  CLASSIFICATION:  High 
OWNER:  J.  C.  Enterprises 

DATE  OF  INSPECTION:  April  25,  1980  and  May  1,  1980 
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ASSESSMENT Based  on  the  evaluation  of  the  existing  conditions, 
the  condition  of  Doverspike  No.  1  Dam  is  considered  to  be  poor 
due  to  the  inadequate  size  of  the  emergency  spillway  discharge 
channel.  Field  observations  indicate  that  the  capacity  of  the 
discharge  channel  is  significantly  less  than  the  capacity  of  the 
emergency  spillway  overflow  section,  and  a  major  portion  of  the  flow 
passing  the  control  section  would  spill  onto  the  embankment,  posing 
a  potential  for  erosion  of  the  embankment.  The  condition  of  the 
embankment  is  considered  to  be  good. 

According  to  the  recommended  criteria,  intermediate  size  dams  in  the 
high  hazard  category  are  required  to  pass  full  probable  maximum 
flood  (PMF)  without  overtopping  the  embankment.  The  flood  discharge 
capacity  was  evaluated  according  to  the  recommended  criteria  and  was 
found  to  pass  about  30  percent  of  the  PMF  without  overtopping  the 
embankment.  Therefore,  the  spillway  capacity  is  rated  to  be  inadequate. 
Because  overtopping  of  the  embankment  during  the  passage  of  50  percent 
of  the  PMF  for  a  duration  of  3.2  hours  with  a  maximum  depth  of  0.4  foot 
is  not  considered  to  present  a  serious  breach  potential,  the  spillway  is 
not  considered  to  be  seriously  inadequate.,^" 


The  following  recommendations  stiould 
or  on  a  continuing  basis: 


juate.,^^ 
be  imprei 


implemented  immediately 


The  owner  should  immediately  retain  an 
experienced  professional  engineer  to  conduct 
additional  detailed  hydrologic  and  hydraulic 
studies  to  determine  the  nature  and  extent  j 
of  improvements  required  to  provide  adequate  j 
emergency  spillway  discharge  channel  capacity. j 


Acces3l 

NTIS 

DTIC  T.'- 


1c:j  7 


The  operational  condition  of  the  outlet  pipe 
valve  should  be  evaluated  and  necessary 
maintenance  performed. 

Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and  a 
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formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies. 

k.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  a  formal  maintenance 
manual  should  be  developed  for  future 
maintenance  of  the  dam. 
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_JuJ  v  10.  1980 
ll.it  e 

Approved  by: 
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JAMES  W"  PECK 

Colonel,  Corps  of  Engineers 
District  Engineer 
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SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1 .2  Description  of  Project 

a.  Dam  and  Appurtenances.  Doverspike  No.  1  Dam  consists  of  an 
earth  embankment  approximately  450  feet  long  with  a  maximum  height 
of  41  feet  from  the  downstream  invert  level  of  the  outlet  pipe.  The 
crest  of  the  dam  is  20  feet  wide  and  is  paved  with  asphalt  as  a 
roadway.  The  downstream  slope  of  the  dam  is  covered  with  grass  and 
is  on  a  slope  of  3H  to  IV.  The  upstream  slope  has  riprap  shoreline 
protection.  The  portion  of  the  upstream  slope  above  the  normal  pool 
level  is  on  a  slope  of  approximately  1.5H  to  IV. 

The  flood  discharge  facilities  for  the  dam  consist  of  a  riser  pipe 
primary  spillway  which  maintains  the  normal  pool  level  and  a 
concrete  overflow  structure  located  at  the  right  abutment  (looking 
downstream)  as  the  emergency  spillway.  The  riser  pipe  discharges 
into  the  low-level  outlet  pipe  which  is  an  8-inch  steel  pipe.  Flow 
through  the  outlet  pipe  is  controlled  by  a  valve  immediately  upstream 
of  the  riser  pipe-outlet  pipe  connection.  The  stem  of  the  valve 
rises  through  a  pipe  to  above  the  normal  pool  level.  The  emergency 
spillway  is  a  reinforced  concrete  structure  with  an  overflow  section 
approximately  30-1/2  feet  wide  and  2  feet  deep.  The  crest  of  the 
emergency  spillway  is  about  1.6  feet  above  the  normal  pool  elevation. 
In  the  event  the  emergency  spillway  activates,  flow  through  the 
section  will  discharge  onto  a  concrete  apron  which,  in  turn,  will 
discharge  into  an  earth  channel  along  the  right  abutment.  The 
emergency  spillway  discharge  channel  initially  follows  the  right 
abutment  for  approximately  200  to  300  feet  and  then  turns  left, 
discharging  into  the  Cherry  Run  valley.  The  8-inch  low-level  outlet 
pipe  constitutes  the  emergency  drawdown  facility  for  the  reservoir. 


b.  Location.  Doverspike  No.  1  Dam  is  located  near  the  head¬ 
waters  of  Cherry  Run,  a  tributary  of  Little  Sandy  Creek,  northwest 
of  the  community  of  Ringgold  in  Ringgold  Township,  Jefferson  County, 
Pennsylvania.  Plate  1  illustrates  the  location  of  the  dam. 

c.  Size  Classif icat ion.  Intermediate  (based  on  41-foot  height 
and  115  acre-feet  maximum  storage  capacity). 

d.  Hazard  Classification.  The  dam  is  classified  to  be  in  the 
high  hazard  category.  Below  the  dam,  the  stream  flows  east  for 
approximately  1000  feet  where  it  flows  under  Route  536.  In  this 
area,  two  residences  are  considered  to  be  within  the  potential  flood 
plain  of  the  dam.  It  is  estimated  that  failure  of  the  dam  may  cause 
loss  of  life  and  property  damage  in  this  area  and  further  downstream 
in  rural  residential  areas. 

e.  Ownership.  J.  C.  Enterprises  (address:  Mr.  Mike  McMeans, 
Box  90,  Ringgold,  Pennsylvania  15770). 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  The  dam  was  designed  and 
constructed  by  the  original  owner,  Doverspike  Brothers,  Inc., 

with  completion  in  about  1970. 

h.  Normal  Operating  Procedure.  As  it  presently  exists,  the 
reservoir  is  maintained  at  the  top  level  of  the  uncontrolled  riser 
pipe  primary  spillway. 

1.3  Pertinent  Data.  Elevations  referred  to  in  this  and  subsequent 
sections  of  the  report  were  calculated  based  on  approximate  field 
measurements  assuming  the  normal  pool  level  to  be  at  Elevation  1384 
which  is  the  normal  pool  elevation  indicated  in  the  design  drawings. 


a. 


b. 


Drainage  Area 

0.4  square  mile 

Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site 

Outlet  conduit  at  maximum  pool 

Gated  spillway  capacity  at  maximum  pool 
Ungated  spillway  capacity  at  maximum  pool 
Total  spillway  capacity 

Unknown 

5* 

Not  applicable 
309 

309 

Elevation  (USGS  Datum)  (feet) 

Top  of  Dam 

1387.8 

(measured  low 
spot);  1388 
(as  designed) 
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Maximum  pool 
Normal  pool 

Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Maximum  tailwater 
Toe  of  Dam 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (acre-feet) 

Normal  pool  level 
Maximum  pool  level 

f .  Reservoir  Surface  (acres) 

Normal  pool  level 
Maximum  pool  level 

g.  Dam 

Type 
Length 
Height 
Top  width 
Side  slopes 


Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Regulating  Outlet 

Type 

Length 

Closure 

Access 

Regulating  facilities 


1387.8 

1384 

1348 

1347 

Unknown 

1347 


800 

900+ 


85 

115 


7.1 

8+ 


Earth 
450  feet 
41  feet 
20  feet 
Downstream: 

3H: IV; 
Upstream: 

1 .5H:1V 

(portion  above 

normal  pool 

level);  2H:1V 

(as  designed) 

Yes 

Yes 

Yes 

No 


8- inch  steel 
pipe 

200+^  feet 

Upstream 

valve 

Inaccessible 

Upstream 
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SECTION  2 
DESIGN  DATA 


2.1  Design 


a.  Data  Available.  The  available  data  consist  of  files 
provided  by  the  Commonwealth  of  Pennsylvania,  Department  of  Environ¬ 
mental  Resources  (PennDER),  which  contain  design  drawings,  the 
engineer's  report,  and  correspondence. 

(1)  Hydrology  and  Hydraulics.  The  available  information 
consists  of  spillway  design  drawings. 

(2)  Embankment .  The  available  information  includes  design 
drawings  and  the  engineer's  report  on  the  subsurface  investigation, 
materials  testing,  and  stability  analysis. 

(3)  Appurtenant  Structures.  The  available  information 
consists  of  design  drawings. 

b.  Design  Features 


(1)  Embankment .  Plate  2  illustrates  the  plan  of  the  embank¬ 
ment  and  the  appurtenant  structures.  As  shown  in  Plate  3,  the 
dam  consists  of  a  zoned  earth  embankment  with  a  central  impervious 
section  with  rock-fill  zones  upstream  and  downstream.  The  impervi¬ 
ous  section  is  shown  to  extend  into  a  cutoff  trench  along  the  axis 
of  the  dam  with  a  base  width  of  40  feet.  The  material  of  the 
impervious  zone  was  described  as  compacted  clay  and  shale.  The 
available  information  indicates  that  the  design  of  the  dam  was  based 
on  experience.  However,  an  engineering  investigation  consisting  of 
a  subsurface  investigation,  materials  testing,  and  seepage  and 
stability  analyses  was  conducted  after  the  completion  of  the  dam. 


(2)  Appurtenant  Structures.  The  appurtenant  structures  con¬ 
sist  of  a  riser  pipe  primary  spillway  (combined  with  outlet  works) 
and  an  overflow  emergency  spillway  located  near  the  right  abutment. 
The  typical  cross  section  of  the  primary  spillway  and  the  outlet 
works  are  shown  in  Plate  3.  The  primary  spillway  includes  an  8-inch 
pipe  extending  from  the  outlet  pipe  to  the  normal  pool  elevation. 

Flow  entering  into  the  riser  pipe  is  discharged  through  the  outlet 
pipe.  Flow  through  the  outlet  pipe  is  controlled  by  a  gate  immedi¬ 
ately  upstream  of  the  junction  of  the  riser  pipe  and  the  outlet 
pipe.  The  stem  of  the  outlet  pipe  control  valve  was  extended 
through  a  pipe  to  above  the  normal  pool  elevation.  The  outlet  pipe 
is  shown  to  be  equipped  with  three  antiseepage  collars  located 
beneath  the  upstream  slope  of  the  embankment.  The  emergency  spillway 
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facilities  include  a  concrete  overflow  section  which  discharges  onto 
a  concrete  apron,  which  in  turn  discharges  into  an  earth  channel. 

The  earth  discharge  channel  initially  follows  the  right  abutment  for 
approximately  200  to  300  feet  and  then  turns  left  and  discharges 
into  the  Cherry  Run  valley.  The  emergency  spillway  structures 
include  an  upstream  reinforced  concrete  retaining  structure  and 
a  reinforced  concrete  apron  slab.  A  rectangular  cutout  in  the 
retaining  wall  approximately  30.5  feet  long  and  2  feet  deep  consti¬ 
tutes  the  overflow  section.  The  crest  of  the  overflow  section 
is  located  approximately  1.6  feet  above  the  normal  pool  level.  In 
the  design  drawings,  a  typical  cross  section  of  the  emergency 
spillway  discharge  channel  is  shown  to  be  triangular  in  cross 
section,  approximately  4  feet  deep,  with  a  top  width  of  about  15 
feet . 

c .  Design  Data 

(1)  Hydrology  and  Hydraulics.  No  design  data  are  available. 

(2)  Embankment .  Other  than  the  design  drawings,  no  engineer¬ 
ing  data  are  available  on  the  design  of  the  embankment. 

(3)  Appurtenant  Structures.  No  design  data  are  available  on 
the  appurtenant  structures. 

2.2  Construction.  Available  records  indicate  that  the  dam  was 
constructed  by  the  original  owner,  Doverspike  Brothers,  Inc.,  with 
completion  in  about  1970. 

2.3  Operation.  There  are  no  formal  operating  records  maintained 
for  the  dam. 

2.4  Other  Investigations.  The  available  information  indicates  that 
an  engineering  investigation  was  undertaken  to  investigate  the 
stability  of  the  dam  in  1972.  The  engineer's  report  entitled. 
Stability  Analysis  for  an  Existing  Earth  Dam,  Ringgold,  Pennsylvania, 
prepared  by  Pittsburgh  Testing  Laboratories,  dated  September  12, 

1972,  summarizes  the  findings  of  this  postconstruction  engineering 
investigation.  This  work  consisted  of  subsurface  investigation, 
materials  testing,  and  seepage  and  stability  analyses.  The  steady- 
state  seepage,  downstream  slope  stability  factor  of  safety  was 
reported  to  be  2.8. 

2.5  Evaluation 


PennDER . 


Availability.  The  available  information  was  provided  by 


(1)  Hydrology  and  Hydraulics.  No  design  information  is 
available  to  assess  the  adequacy  of  the  spillway. 

(2)  Embankment .  The  results  of  the  postconstruction  engineer¬ 
ing  investigation,  which  included  a  subsurface  investigation, 
materials  testing,  and  stability  analysis,  are  considered  to  be 
adequate. 

(3)  Appurtenant  Structures.  No  design  information  is  available 
to  assess  the  structural  adequacy  of  the  appurtenant  structures. 


I 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General .  The  on-site  inspection  of  Doverspike  No.  1  Oam 
consisted  of: 


1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway  structures. 

3.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  4. 

b.  Embankment .  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features. 

In  general,  the  condition  of  the  dam  is  considered  to  be  good.  A 
swampy  area  was  located  immediately  below  the  downstream  toe  of  the 
dam.  However,  no  measurable  seepage  was  found  to  be  associated  with 
this  area.  In  its  present  extent  and  condition,  this  wet  area  is 
not  considered  to  be  a  threat  to  the  overall  stability  of  the 
embankment  at  this  time.  However,  periodic  inspection  would  be 
required  to  insure  that  the  conditions  are  not  changing. 

The  crest  of  the  dam  was  surveyed  relative  to  the  emergency  spillway 
crest  elevation  and  it  was  found  to  be  generally  at  or  above  the 
design  crest  elevation.  The  dam  crest  profile  is  illustrated  in 
Plate  3.  The  downstream  slope  was  surveyed  and  found  to  be  reason¬ 
ably  within  the  design  slope  of  3H  to  IV. 

c.  Appurtenant  Structures.  The  spillway  structures  were 
examined  for  deterioration  and  other  signs  of  distress  and  obstruc¬ 
tions  that  would  limit  flow.  The  most  significant  condition  noted 
was  the  inadequate  size  of  the  emergency  spillway  discharge  channel. 
Immediately  downstream  of  the  concrete  apron  of  the  emergency 
spillway,  the  discharge  channel  is  approximately  10  to  15  feet  wide 
and  less  than  one  foot  deep.  Visual  observations  indicate  that  in 
the  event  of  flows  through  the  emergency  spillway,  significant 
discharge  would  spill  out  of  the  discharge  channel  onto  the  down¬ 
stream  slope  of  the  dam,  posing  potential  for  erosion  of  the  embank¬ 
ment.  Another  condition  noted  was  the  erosion  of  the  spillway 
discharge  channel  approximately  100  to  200  feet  downstream  from  the 
overflow  section. 
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As  to  the  outlet  works,  only  the  downstream  end  of  the  outlet  pipe 
and  the  stem  of  the  outlet  pipe  valve  within  the  reservoir  were 
visible.  The  operational  condition  of  the  outlet  pipe  valve  was  not 
observed . 


d.  Reservoir  Area.  A  map  review  and  visual  observations 
indicate  that  the  watershed  is  predominantly  covered  by  reclaimed 
strip-mined  areas.  No  signs  of  landslide  activity  in  the  vicinity 
of  the  reservoir  were  found.  A  review  of  the  regional  geology  is 
included  in  Appendix  F. 

e.  Downstream  Channel.  There  are  two  houses  located  approxi¬ 
mately  1000  feet  downstream  from  the  dam  which  are  considered  to  be 
within  the  potential  flood  plain  in  the  event  of  a  dam  failure. 

A  further  description  of  the  downstream  conditions  is  included  in 
Section  1.2d. 

3.2  Evaluation.  Except  for  the  inadequate  size  of  the  emergency 
spillway  discharge  channel,  the  overall  condition  of  the  dam  is 
considered  to  be  good.  The  present  extent  of  the  swampy  conditions 
along  the  downstream  toe  of  the  dam  does  not  appear  to  be  affecting 
the  stability  of  the  embankment  at  this  time.  However,  continued 
inspection  of  this  area  is  required  to  determine  if  the  extent  of 
the  swampy  area  is  increasing  or  if  seepage  or  piping  conditions 
are  developing. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure.  There  are  no  formal  operating  procedures  for  the 
dam.  As  it  presently  exists,  the  reservoir  is  normally  maintained 
at  the  crest  level  of  the  riser  pipe  primary  spillway. 

4.2  Maintenance  of  the  Dam.  The  maintenance  of  the  dam  is  con¬ 
sidered  to  be  good.  The  downstream  face  of  the  dam  is  covered  with 
well-established  grass  which  appears  to  be  mowed  periodically. 

4.3  Maintenance  of  Operating  Facilities.  The  only  operational 
feature  of  the  dam  is  the  outlet  pipe  valve  operated  by  a  valve  stem 
projecting  above  the  normal  pool  level  within  the  lake.  The  opera¬ 
tional  condition  of  the  outlet  pipe  valve  was  not  observed. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  via  residences  in 
the  vicinity  of  the  dam. 

4.5  Evaluation.  The  maintenance  condition  of  the  dam  is  considered 
to  be  good.  The  embankment  should  be  periodically  inspected  with 
emphasis  on  the  swampy  area  along  the  downstream  toe  of  the  dam  to 
determine  that  the  conditions  are  not  changing.  The  operational 
condition  of  the  outlet  pipe  valve  should  be  evaluated  and  necessary 
maintenance  performed. 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5 . 1  Evaluation  of  Features 

a.  Design  Data.  Doverspike  No.  I  Dam  has  a  watershed  of  1 .A 
square  miles  and  impounds  a  reservoir  with  a  surface  area  of  7.1 
acres  at  normal  pool  level.  The  flood  discharge  facilities  consist 
of  a  riser  pipe  primary  spillway  and  an  overflow  emergency  spillway 
located  near  the  right  abutment.  The  capacity  of  the  emergency 
spillway  based  on  the  available  freeboard  relative  to  the  low  spot 
on  the  crest  of  the  dam  was  determined  to  be  309  cfs,  as  indicated 
in  the  computer  output  in  Appendix  D. 

b.  Experience  Data.  As  previously  stated,  Doverspike  No.  1 
Dam  is  classified  as  an  intermediate  dam  in  the  high  hazard  category. 
Under  the  recommended  criteria  for  evaluating  emergency  spillway 
discharge  capacity,  such  impoundments  are  required  to  pass  full 

PMF. 


The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utilizing 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engi¬ 
neers.  The  data  used  for  the  computer  analysis  are  presented  in 
Appendix  D.  The  50  percent  and  full  PMF  hydrographs  were  found  to 
have  peak  flows  of  570  and  1139  cfs,  respectively.  Computer  input 
and  a  summary  of  computer  output  for  the  PMF  analysis  are  included 
in  Appendix  D. 

c.  Visual  Observations.  The  field  observations  indicate  that 
the  discharge  capacity  of  the  spillway  discharge  channel  is  signifi¬ 
cantly  less  than  the  capacity  of  the  overflow  section.  Therefore, 
in  the  event  of  flow  through  the  emergency  spillway,  significant 
discharge  would  spill  over  the  discharge  channel  onto  the  downstream 
face  of  the  dam,  posing  a  potential  for  erosion  of  the  embankment. 

d.  Overtopping  Potential.  Various  percentages  of  the  PMF 
inflow  hydrograph  were  routed  through  the  reservoir,  and  it  was 
found  that  the  spillway  can  pass  about  30  percent  of  the  PMF  without 
overtopping  the  embankment.  At  50  percent  of  the  PMF,  it  was  found 
that  the  dam  would  be  overtopped  for  a  duration  of  3.2  hours  with  a 
maximum  depth  of  0.4  foot  over  the  dam  crest.  For  full  PMF,  the 
overtopping  duration  would  be  6.25  hourB  and  the  maximum  depth  over 
the  dam  would  be  0.9  foot. 

e.  Spillway  Adequacy.  The  spillway  was  found  to  pass  about  30 
percent  of  the  PMF  without  overtopping  the  embankment.  Overtopping 
of  the  embankment  for  a  duration  of  3.2  hours  with  a  maximum  depth 


of  0.4  foot  over  the  low  point  on  the  crest  of  the  dam  during  the 
passage  of  50  percent  PMF  is  not  considered  to  pose  a  significant 
breach  potential  because  the  dam  crest  is  paved.  Therefore,  the 
spillway  is  classified  to  be  inadequate,  but  not  seriously  inadequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 


(1)  Embankment .  As  discussed  in  Section  3,  the  field  observa¬ 
tions  did  not  reveal  any  signs  of  distress  that  would  significantly 
affect  the  stability  of  the  dam  at  this  time.  However,  in  view  of 
the  presence  of  a  swampy  area  below  the  toe  of  the  dam,  continued 
inspection  of  this  area  is  required  to  determine  if  the  extent  of 
the  wet  area  is  increasing  or  if  seepage  or  sloughing  conditions  are 
developing. 

(2)  Appurtenant  Structures.  As  previously  mentioned,  the  most 
significant  condition  noted  in  the  appurtenant  structures  was 

the  inadequate  size  of  the  emergency  spillway  discharge  channel. 
Visual  observations  indicate  that  in  the  event  of  flow  through  the 
emergency  spillway,  a  significant  portion  of  the  discharge  would 
spill  out  of  the  discharge  channel  onto  the  downstream  face  of  the 
dam,  posing  an  erosion  potential.  Therefore,  enlargement  of  the 
emergency  spillway  discharge  channel  to  provide  adequate  discharge 
capacity  is  required. 

b.  Design  and  Construction  Data 

(1)  Embankment .  The  available  information  indicates  that  in  a 
postconstruction  study,  the  stability  of  the  embankment  was  analyzed 
for  steady-state  seepage  and  rapid  drawdown  conditions  based  on 
strength  parameters  obtained  from  laboratory  tests.  The  factors  of 
safety  were  reported  to  be  2.3  for  the  downstream  slope  under 
steady-state  seepage  and  1.2  for  the  upstream  slope  under  rapid 
drawdown  conditions.  The  strength  parameters  used  for  the  stability 
analysis — internal  friction  angle,  33  degrees,  and  cohesion,  200 
psf — appear  to  be  in  a  reasonable  range  relative  to  the  indicated 
classification  of  the  embankment  material.  Based  on  Che  reported 
results  of  the  engineering  analysis  and  on  visual  observations,  the 
stability  of  the  dam  is  considered  to  be  adequate. 

(2)  Appurtenant  Structures.  The  available  information  does 
not  include  any  quantitative  data  to  evaluate  the  structural  per¬ 
formance  of  the  appurtenant  structures. 

c.  Operating  Records.  There  are  no  operating  records  kept  for 
the  dam. 


d.  Post-Construction  Changes.  None  reported. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment .  Based  on  the  evaluation  of  existing  conditions, 
Doverspike  No.  1  Dam  is  considered  to  be  poor  due  to  the  inadequate 
size  of  the  emergency  spillway  discharge  channel.  As  previously 
discussed,  in  the  event  of  flows  through  the  emergency  spillway,  a 
significant  portion  of  the  discharge  is  likely  to  spill  onto  the 
downstream  slope  of  the  dam,  posing  an  erosion  potential.  Another 
condition  noted  was  a  swampy  area  along  the  downstream  toe  of  the 
dam.  However,  at  its  present  extent,  the  swampy  condition  is  not 
considered  to  be  serious  relative  to  the  overall  performance  of  the 
dam  at  this  time.  However,  this  area  should  be  periodically 
observed  to  determine  if  the  condition  is  changing. 

The  spillway  capacity  of  30  percent  PMF  was  found  to  be  less  than 
the  recommended  spillway  capacity  of  full  PMF.  For  50  percent  of 
the  PMF,  it  was  found  that  the  dam  would  be  overtopped  for  a  dura¬ 
tion  of  3.2  hours  with  a  maximum  depth  of  0.4  foot,  which  is  not 
considered  to  pose  a  significant  breach  potential.  Therefore,  the 
spillway  is  classified  as  inadequate,  but  not  seriously  inadequate, 
as  discussed  in  Section  5.1e. 

b.  Adequacy  of  Information.  Available  information,  in  conjunc¬ 
tion  with  visual  observations,  is  considered  to  be  sufficient  to 
make  the  following  recommendations. 

c.  Urgency.  The  following  recommendations  should  be  implemented 
immediately  or  on  a  continuing  basis. 

d.  Necessity  for  Additional  Data.  In  view  of  the  conditions 
described  above  relative  to  the  flood  discharge  capacity  of  the  dam, 
the  owner  should  retain  an  experienced  professional  engineer  to 
prepare  and  implement  plans  to  provide  adequate  spillway  capacity. 

7.2  Recommendat ions/Remedial  Measures .  It  is  recommended  that  the 
following  recommendations  be  implemented  immediately  or  on  a  con¬ 
tinuing  basis: 


1.  The  owner  should  immediately  retain  an 

experienced  professional  engineer  to  conduct 
additional  detailed  hydrologic  and  hydraulic 
studies  to  determine  the  nature  and  extent 
of  improvements  required  to  provide  adequate 
emergency  spillway  discharge  channel  capacity. 


2.  The  operational  condition  of  the  outlet  pipe 
valve  should  be  evaluated  and  necessary 
maintenance  performed. 

3.  Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies. 


4.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  a  formal  maintenance 
manual  should  be  developed  for  future 
maintenance  of  the  dam. 
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VISUAL  INSPECTION 
PHASE  I 

UNCATED  SPILLWAY 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 


DETAILS  See  Plate 

CONSTRAINTS 

DISCHARGE  RATINGS 


Not  recorded 


CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS;  0.4  square  mile  (reclaimed  strip-mined  area) 
ELEVATION,  TOP  OF  NORMAL  POOL  AND  STORAGE  CAPACITY:  1384  (85  acre-feet) 

ELEVATION,  TOP  OF  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  1387.8  (115  acre-feet) 

ELEVATION,  MAXIMUM  DESIGN  POOL:  1388 _ 

ELEVATION,  TOP  OF  DAM:  1387.8  (measured  low  spot);  1388  (as  designed) 

SPILLWAY :  (EMERGENCY) 

a.  Elevation  1385.6 _ _ 

b.  Type  Concrete  overflow  section _ _ 

o.  Width  30.5  feet  (perpendicular  to  flowl _ _ _ 

d .  Leng t h  Not  applicable _ _____ 

e.  Location  Spillover  Low  spot  on  dam  crest _ 

f.  Number  and  Type  of  Gates  None _ __ 

OUTLET  WORKS: 

a .  Type  8-inch  steel  pipe _ _ 

b.  Location  Center  of  embankment _ 

c.  Entrance  Inverts  1348 _ _ _ 

d.  Exit  Inverts  1347±  (as  surveyed) _ 

e.  Emergency  Drawdown  Facilities  8-inch  outlet  pipe _ 

HYDROMETEOROLOGICAL  GAGES: 

a .  Type  None _ __ 

b.  Location  None _ _ _ 

c.  Records  None _ 

MAXIMUM  NONDAMAGING  DISCHARGE:  10±  cfs  (discharge  capacity  of  emergency 

spillway  discharge  channel) 
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LIST  OF  PHOTOGRAPHS 
DOVERSPIKE  NO.  1  DAM 
NDI  I.D.  PA-1131 
DER  I.D.  33-56 
APRIL  25,  1980 


PHOTOGRAPH  NO. 
1 

2 

3 

U 

5 


DESCRIPTION 

Dam  crest  (looking  north).  Spillway 
discharge  channel  in  foreground. 

Riser  pipe  primary  spillway  and 
outlet  pipe  valve. 

Emergency  spillway  approach  channel. 

Emergency  spillway  overflow  structure 
and  discharge  channel. 

Emergency  spillway  discharge  channel 
(looking  downstream) . 


6  Downstream  end  of  outlet  pipe 

(arrow  pointing  to  pipe) . 


Photoj'.rnph  No. 

'' i  ■')  pririrv  spfllwn  .-mi!  onllol  pipe  v.ilvo. 


Kmorj’.onrv  spillwnv  d  i  solmrp.c  ch.imu'l 
(  lookini:  downs  . 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  RASE 

NAME  or  DAM:  Dov.nplk.  No.  1  Dm  (NPI  I.D.  PA-1131) 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  23.3  INCHES/ 2*  HOURS*1’ 

STATION  12  3 

Station  Description  Lske  Ds« 

Drainage  Area  (square  niles)  0.4 


Cumulative  Drainage  Area 
(square  miles) 


Adjustment  of  PMF.for 
Drainage  Area  (X)' 

6  Hours 
12  Hours 
24  Hours 
48  Hours 
72  Hours 

Snyder  Hydrograph 
Parameters 

Zon.<3> 

Vct<4) 

t  <«il*A)<5) 


tp  -  ct<L*Lc-70,3  (hours) 


(ZONE  7) 
102 
120 
130 
140 


24 

0.45/1.6 

0.7 

0.3 

1.0 


Spillway  Data 

Crest  Length  (ft)  -  30.5 

freeboard  (ft)  -  2.2 

Discharge  Coefficient  -  3.10 

Exponent  -  1.5 

(^Hydrometeorological  Report  33  (Figure  1),  U.S.  Army,  Corps  of  Engineers,  1956. 
(^Hydrometeorological  Report  33  (Figure  2),  0.5.  Army,  Corps  of  Engineers,  1956. 

(^Hydrological  tone  defined  by  Corps  of  Engineers,  Baltimore  District,  for  determining  Snyder's 
Coefficients  (C  and  C  ). 

(4)  .  P  1 

Snyder  s  Coefficients. 

-  Length  of  longest  water  course  from  outlet  to  basin  divide. 

LC1  “  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of  drainage  area. 

STORAGE  vs.  ELEVATION 


Spillway 

1364 


(ACRES)'1' 

AVOLUW  ... 
(ACHE-FEET)  w 

STORAGE 

(ACHE-FEET) 

7.1 

7.3 

S5.2<1> 

7.5 

92.5 

39.8 

I.A 

132.3 

Plantmetered  from  USCS  naps. 


'From  PennDER  files. 
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OUTLET  PIPE 
VALVE  STEM 


■  8"*  RISER  PIPE 
PRIMARY  SPILLWAY 
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RIPRAP  ( T  YPICAL  ) 


NOTE 


POOL  LEVEL  DATE  OF  INSPECTION: 
1.6  FT  BELOW  EMERGENCY 
SPILLWAY  CREST 


PLATE  4 

DOVERSPIKE  NO  I  DAM 
GENERAL  PLAN 
FIELD  INSPECTION  NOTES 
FIELD  INSPECTION  DATE  :APR.25, 1980 
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APPENDIX  F 


REGIONAL  GEOLOGY 
DOVERSPIKE  NO.  1  DAM 


Doverspike  No.  1  Dam  is  located  in  the  central  section  of  the 
Appalachian  Plateau  Province  which  is  characterized  by  broad,  nearly 
level  ridges  and  deep  steep  valleys.  The  dam  lies  near  the  contact 
of  the  Allegheny  and  Conemaugh  groups  of  Pennsylvanian  Age.  Strata 
have  been  gently  warped  and  form  a  broad  shallow  basin  known  as  the 
Leechburg  Syncline  which  trends  to  the  northeast. 

The  Allegheny  Group  is  composed  of  shales  and  sandstones  and  several 
minable  coals.  The  Upper  Freeport  Coal  lies  at  the  top  of  the 
Allegheny,  thus  delineating  the  Allegheny  from  the  overlying  Conemaugh 
Group.  The  Conemaugh  Group  is  characterized  by  variegated  shales 
and  thick  sequences  of  coarse-grained  sandstones.  The  lower  half  of 
the  Conemaugh,  below  the  Ames  Limestone,  contains  numerous  claystones 
that  are  prone  to  landslides. 

The  Upper  Freeport  Coal  has  been  stripped  along  the  valley  slopes  in 
the  area.  No  deep  mines  are  known  to  exist  in  the  area.  Local 
stripping  of  the  Lower  Freeport  Coal  may  also  have  taken  place. 

It  should  be  noted  that  a  boring  drilled  along  the  south  abutment  of 
the  dam  showed  a  loss  of  drilling  water,  indicating  highly  fractured 
rock.  This  could  be  a  problem  for  excessive  seepage  and  piping.  It 
is  not  known  if  grouting  was  done  along  the  center  line  and  abutments 
to  control  seepage. 
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J*rrn'oniinnnttu  Knot  Hitt  pot  run /•<>*<  . 
tintti tsh  puiptr  tn  </r ri-ui ah  gnu/,  thin  In 
mri/iKin  brdtit  d  ftumtlifci  ous  shale  with 
i  nicrtonguing  'iron  snmlstoma’  amt 
{••rat  gray,  ,/i'HM/i/fniH*  limestone,  ahnrr 
•hr  Hi t*e  Hitt  i.i  hi  nil'll  tn  white  gnartiitic 
«iiii(iMnr  iKii'fnt  inlnAr./i/n/  upward 
with  tftii'k  yap  shntr  iKnehestm 


j  Marino  lulls 

i  ti’nu  to  olive  brown  strife at  atiwr.ekes 
-I  amt  sandstones.  rontoins  "t  In  mum;  ‘  bets 
amt  '  I'o'tam  beds  including  Hurkri 
Uralhrr .  Haurtl,  ami  't'nnitners  Hart, 
Tul  u  l.tmcstone  i?f  hai o 


I'ororto  Group 

/•»  i  i/ni  ■  •  mi  nttp  i/niji,  fim-t.  »ii|.h.«i:'._t,hi 
/>  r.|../  »-<'ilnntrnit'  ,mt  *-mlsf:tm  with 
'  ■  n/m.'i  imlml  .«  IK  ffc.  Appal  irtlln  > 

pt-.r-mi  flu  tp'>'n  <h’ 'in mjn  (’  m.ihoftn 

■  ■m."  nf.  ('it- a,  *,*../  Knapp  y  •I'uta 
*  i  *i t't ii lira  part  nf  (ft  way,  ‘  .1/ 

.t  f  l.  r'lltl-r  /'»»**  ’■.iif/  ?*»•».  j.|  •.  i,  *»/.-« 


Onskany  Formation 

«'/»,*.  Am...  .  no.  ;■• 


Marrollus  Formation 

///il«  A'.  ,/ll*|/i,  .  m  A-'iiil*  i  ••!!  «  mh.itr  lit  th 

thick  blown  an  ml  atom  itinkiy  />>>/■/*  I  I" 
/mi  /*  !•/  r*  ii/mi/  /’<  n  n  nyh  n  ii  in . 

Onondaga  Formation 

tirermsh  h  ue.  thin  beihted  ahnlr  nmt  <larti 
btue  in  blink,  in  fit  i  ii  in  hi  .till  it  linn  atone 
With  ahnlr  p>  t  dominant  in  moat  plana 
%nriudea  Srlmaifi line  Limestone  ami  \rra- 
m»re  Shale  in  cm  tint  I'rnuauh  nuin  amt 
Unite rmilk  ilia  Limestone  nn>l  Laopus 
Shale  in  enah  r  nmnat  l\  n  nayt ra  mil.  in 
Ishiuh  (tup  ana  i  nclmlra  Pal  liter  ton 
Sandstone  nnd  Howmanstowu  ('An/ 


Wills  (’reck  Formation 

drremah  gray,  thin  hedged,  fiaailr  ahole  ( 
ui/A  Inral  limestone  and  aandatonr  inner.  j 
ron tm tin  red  ahale  and  •!//*/<>»?  in  the  j 
layer  pari  ! 


Bloomsburg  Formation 

tied,  thin  and  thick  brddrd  nhatr  nnd  silt- 
shine  with  tnenl  unila  of  aandatonr  nnd 
thin  intfiurt  It  meat  one  mine  green  ahale 
in  idacre 


McKenzie  Formation 

(irreninh  gray.  thin  bedded  nhatr  inter- 
brddrd  With  gray,  thin  beddi  d.  fosaih/er- 
ous  'itnrafonr.  abate  pirdomimint  at  the 
base  intra/or  mat  tonal  Ann  hi  in  the 
lower  part.  Absent  m  Hnrnahitrg  quad- 
‘■n'lglf  a„.l  f  .  thr  enm* 


Kryser  Formation 

Dark  gray,  highly  fnamlifernun,  fhirk  hrd- 
drd.  crpatnUinr  tn  nodular  limratone, 
posse  a  into  Afniiiiun,  Hnndnut.  and  Decker 
h'nrmntionn  »»i  the  rant 


Tonoloway  Formation 

dray,  highly  laminated  th  in  bedded, 
argillarenua  limratone.  pnaara  into 
Hnaanrdi-Ille  nipt  Parana  Inland  beds  in 
the  eanf 


<  atskill  Fo’  matior. 

(’hirfly  red  t  ■  brownish  ahniea  amt  »n*i// 
atones  includes  gray  and  greenish  snn-l 
stone  tongues  named  h’.tk  Mountain. 
Honesdalr  Shohofa.  nnd  Delaware  t(\ vr~ 


Dmo 


ii u  •  o  ■  •.tomcat it , 
•  Kiorft  n  u>  w*  the 


T  if  ear  or  a  Formation 


"  Aif*  ■  •  mil  ••  r**  c  if  .tiica  tu't-ied. 

(\nr  tfrn-.;.,.  iii:«i>l»i>  *  -.'intone  r.  r> 
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